Introduction
Precise measurements of the absolute branching fractions for D and D s meson decays are important as they serve to normalize most B and B s decays as well as many charm decays. Recent measurements from CLEO-c, BABAR, and Belle for the measurements of the absolute hadronic branching fractions of D and D s mesons are presented here.
Results from the CLEO-c experiment at the Cornell Electron Positron Storage Ring based on 281 pb s(J) decays. These examples illustrate that charm produced both in the continuum and in B meson decays are useful for studies of charm at the B-factories.
First I will discuss the determination of the absolute D 0 and D + branching fractions. New results from CLEO-c and BABAR are discussed here. Then results for D s branching fractions from CLEO-c, Belle, and BABAR are presented. Last a few inclusive and rare hadronic decay modes are discussed.
Absolute D hadronic branching fractions at CLEO-c
This analysis makes use of a 'double tag' technique initially used by Mark III [1] . In this technique the yields of single tags, where one D meson is reconstructed per event, and double tags, where both D mesons are reconstructed, are determined. The number of single tags, separately for D andD decays, are given by N i = ǫ i B i N DD andN j =ǭ j B j N DD where ǫ i and B i are the efficiency and branching fraction for mode i. Similarly, the number of double tags reconstructed are given by N ij = ǫ ij B i B j N DD where i and j label the D andD mode used to reconstruct the event and ǫ ij is the efficiency for reconstructing the final state. Combining the equations above and solving for N DD gives the number of produced DD events as
and the branching fractions
In this analysis CLEO-c determine all the single tag and double tag yields in data, determine the efficiencies from Monte Carlo simulations of the detector response, and extract the branching fractions and DD yields from a combined fit to all measured data yields. This analysis uses three
. The single tag yields are shown in Fig. 1 . The combined double tag yields are shown in Fig. 2 for charged and neutral D modes separately. The scale of the statistical errors on the branching fractions are set by the number of double tags and precisions of ≈ 0.8% and ≈ 1.0% are obtained for the neutral and charged modes respectively. The branching fractions obtained are summarized in Table I. CLEO-c has presented updated results for these branching fractions [4] since these results were presented. The new results, including B(D 0 → K − π + ) = (3.891 ± 0.035 ± 0.059 ± 0.035)%, are consistent with the preliminary results presented here. The last error is the uncertainty due to final state radiation.
Measurement of B(D
BABAR has used a sample of 210 fb −1 of e + e − data collected at the Υ(4S) resonance to study the However, there are substantial backgrounds that need to be subtracted due to combinatorial backgrounds in BB events and continuum production. Table II summarizes the event yields for the inclusiveB 0 → D * + ℓ −ν reconstruction in the column labeled 'Inclusive'. BABAR finds 2, 170, 640 ± 3, 040 
.13 ± 0.05 ± 0.14 3.6 ± 0.5 
The next step in this analysis is to use this sample of events and reconstruct the D 0 → K − π + decay. To extract a clean signal BABAR studies the mass difference ∆M ≡ m Kππs − m Kπ where π s indicate the slow pion from the D * decay. The mass difference is shown in Fig. 4 . The yields for this 'Exclusive' analysis are given in Table II . Using simulated events BABAR determine an efficiency of (39.96 ± 0.09)% for reconstructing the D 0 → K − π + final state. Combining this with the data yields given above BABAR determines
This is slightly larger than the branching fraction CLEO-c obtained, but within errors they are consistent. CLEO-c studies six This plot is shown in Fig. 6 . Backgrounds are subtracted from the sidebands indicated in the plot and a total of 471 double tag events are found.
From these yields CLEO-c determines the branching fractions listed in Table III . CLEO-c is not quoting branching fractions for D + s → φπ + as the φ signal is not well defined. In particular, the φ resonance interferes with the f 0 resonance. CLEO-c reports preliminary results for partial branching fractions for D + s → K + K − π + in restricted invariant mass ranges of m KK near the φ resonance. In particular, for a 10 MeV cut around the φ mass the partial branching fraction of (1.98 ± 0.12 ± 0.09)% is found while for a 20 MeV cut the corresponding branching fraction is (2.25 ± 0.13 ± 0.12)%.
Since these results were presented CLEO-c has fpcp07 251 
4.02 ± 0.27 ± 0.30 updated this analysis to include 298 pb −1 of data recorded at the E cm = 4170 MeV [4] . In addition to the six mode used in the analysis described above CLEO-c also uses
Among the updated results is the branching fraction B(D
67 ± 0.24 ± 0.18)%, in good agreement with the preliminary result presented above. 
Belle study of D
measurement was poor, besides limits only B(D 0 → φX) = 1.7 ± 0.8 was measured. As expected the η, η ′ , and φ rates are much higher in D s decays.
The doubly Cabibbo suppressed decay
Both CLEO-c and BABAR have studied the doubly Cabibbo suppressed decay 
Using tagged D mesons CLEO-c has measured this asymmetry and obtained R(D 0 ) = 0.122 ± 0.024 ± 0.030 which is in good agreement with the prediction. Similarly, CLEO-c has also measured the corresponding asymmetry in charged D mesons and obtained
Prediction of the asymmetry in charged D decays is more involved. D.-N. Gao predicts [12] this asymmetry to be in the range 0.035 to 0.044, which is consistent with the observed asymmetry.
Summary
Recently there has been a lot of progress on the determination of absolute hadronic branching fractions of D and D s mesons. Here recent results from CLEOc and the B-factory experiments, BABAR and Belle, were reported. CLEO-c uses the extremely clean environment at threshold for these measurements while the B-factory experiments use their very large data samples to explore partial reconstruction techniques to determine the absolute hadronic branching fractions.
